VEHICLE DOOR HINGE 

The present invention relates to a vehicle door hinge and in particular, but 
not exclusively, a vehicle door hinge which is particularly suitable for the 
hanging of a vehicle rear door. 

According to a first aspect of the present invention there is provided a 
vehicle hinge assembly for hanging a vehicle door on a vehicle body, the 
assembly comprising a first hinge leaf hingedly connected to a second hinge 
leaf by a pivot pin, the pivot pin being immovably mounted in one hinge 
leaf and being rotatably mounted in, and being axially withdrawable from, 
the other hinge leaf, and hinge pin retention means associated with said 
other hinge leaf for preventing axial withdrawal of the hinge pin therefrom, 
the hinge pin retention means having hinge pin engagement means movably 
mounted between first and second positions, the engagement means in its 
first position engaging with the hinge pin to permit rotation of the hinge pin 
but prevent its axial movement relative to said other hinge leaf, and in its 
second position being spaced from the hinge pin to permit its axial 
withdrawal from said other hinge leaf. 

According to a second aspect of the present invention there is provided a 
vehicle hinge assembly for hanging a vehicle door on a vehicle body, the 
assembly comprising a first hinge leaf hingedly connected to a second hinge 
leaf by a pivot pin, each hinge leaf comprising a body cast from a metal to 
define a shell including a boss having a bore in which the hinge pin is 
located. 

According to a third aspect of the present invention there is provided a 
vehicle hinge assembly for hanging a vehicle door on a vehicle body, the 
assembly comprising a first hinge leaf and a second hinge leaf, each hinge 
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leaf including a blind bore to receive a respective end of a pivot pin to 
hingedly connect the first hinge leaf to the second hinge leaf, the first and 
second hinge leaves each having an outer face and an inner face, the inner 
face, in use, respectively abutting the door or vehicle body and having 
fixing means that project from the inner face to secure the inner face in 
abutment with the door or vehicle body, and the outer face serving to shield 
access to the fixing means in use. 

Various aspects of the present invention are hereinafter described with 
reference to the accompanying drawings, in which :- 

Figure 1 is a front view of a hinge according to one embodiment of the 
present invention; 

Figure 2 is a rear view of the hinge shown in Figure 1; 

Figure 3 is a sectional view taken along line III-III in Figure 1 ; 

Figure 4 is a sectional view taken along line IV-TV in Figure 1 ; 

Figure 5 is a sectional view taken along line V-V in Figure 1 ; 

Figure 6 is a sectional view taken along line VI-VI in Figure 1; 

Figure 7 is a plan view of the hinge shown in Figure 1; 

Figure 8 is a rear perspective view of the hinge shown in Figure 1; and 

Figure 9 is a partial sectional view of a hinge according to another 
embodiment of the invention. 

Referring initially to Figure 1 there is shown a vehicle door hinge assembly 
10 having a door hinge leaf 12 hingedly connected to a body hinge leaf 14 
via a pivot shaft or pin 15. 



In use, the hinge leaf 12 is connected to a vehicle door ( not shown ) and the 
hinge leaf 14 is connected to the vehicle body ( not shown ). 



Preferably each leaf 12,14 is defined by a cast body which is cast from a 
suitable metal, preferably a metal such as SG cast iron. Preferably, as more 
clearly seen in Figure 8, the body is cast to define for each hinge leaf a 
generally hollow shell predominantly comprising a shell wall 1 1 having a 
relatively thin wall thickness, for example a thickness of about 4 mm. The 
thickness is chosen to provide each shell with the required strength. 

Preferably the hinge pin 15 is fixedly secured in a blind bore 30 formed in a 
boss 29 cast integrally with wall 11 of hinge leaf 14 and is rotatably 
received in a blind bore 32 formed in a boss 28 cast integrally with wall 1 1 
of hinge leaf 12. A bearing bush 128 is preferably located within the blind 
bore 32 to provide rotary support for the hinge pin 15. 

In other embodiments, upper and lower bearing bushes 130,132 may be 
located within the blind bore 32. In such embodiments, the upper and lower 
bearing bushes 130,132 are preferably spaced apart, the upper bearing bush 
130 being located towards the top of the blind bore 32 and the lower bearing 
bush being located towards the bottom of the blind bore 32. Spacing the 
bearing bushes 130,132 in this way maximizes the rotary support for the 
hinge pin 15 provided by the bearing bushes 130,132 and restricts the hinge 
pin 15 from skewing sideways in the blind bore 32. 

The or each bearing bush 128 or 130,132 may be formed from metalloplast. 

Bosses 28,29 are of greater thickness than wall 1 1 in order to accommodate 
the hinge pin 15. 



The hinge pin 15 is axially withdrawable from the blind bore 32 to enable 
the hinge leafs to be separated. 



Preferably hinge pin retention means are provided for axially retaining the 
hinge pin 15 within the bore 32. Preferably the hinge pin retaining means 35 
includes a ball catch assembly 37 having a ball bearing 38 resiliently biased 
by a spring 41 (Figure 9) into contact with an annular groove 40 extending 
5 about the hinge pin 15. 



The ball 38 is preferably rotatably located in an end of a housing 39 which 
is preferably screw threadedly located within a bore 44 formed within a wall 
projection 42 on boss 28 of hinge leaf 12 and may be axially moved along 
10 bore 44 to/from the hinge pin 15 by a screwing action. 



The ball 38 preferably has a diameter D greater than the depth d of the 
groove 40 such that when housing 39 is axially positioned within bore 44, 
with the ball 38 fully seated in the groove 40, axial withdrawal of the hinge 
15 pin 15 is prevented. Location of the ball 38 within groove 40 does not 
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m impede rotation of the hinge pin 15 due to the capability of the ball 38 to 

rotate. 



tn 



p 



fij It is envisaged that in other embodiments a non-rotating ball 38 may be 

20 provided in which case there would be sliding contact between the ball 38 



P and groove 40, a suitable lubricant being preferably provided to reduce 
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sliding friction therebetween. 



Whether a rotating or non-rotating ball 38 is used, the sizes of the groove 
25 40, the ball 38 and the housing 39 are preferably chosen such that any 
freeplay between the ball 38 and the groove 40, and any freeplay between 
the ball 38 and the inner walls of the housing 39, is eliminated. The 
elimination of freeplay prevents any axial movement of the hinge pin 15. 
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For example, with a ball 38 having a maximum diameter D and a radius of 
curvature r b , the groove 40 may be formed with the same radius of curvature 
r g as the ball 38. Although the radius of curvature r g of the groove 
corresponds to the radius of curvature r b of the ball 38, the depth d of the 
groove 40 is smaller than the radius of curvature r b of the ball 38, as 
indicated above. This means that when the ball 38 is in contact with the 
groove 40, the portion of the ball 38 having the greatest diametrical size is 
located within the housing 39. The width w of the housing 39 corresponds 
to the maximum diameter D of the ball 38. This means that when the ball 38 
is in contact with the groove 40, the housing 39 engages either side of the 
ball 38 and prevents axial movement of the ball 38 relative to the housing 
39. As a result of the groove 40 having the same radius of curvature r g as 
the ball 38, there is no freeplay between the groove 40 and the ball 38 when 
the ball 38 is in contact with the groove 40. 

Such elimination of freeplay between the groove 40 and the ball 38, and the 
prevention of axial movement of the ball 38 relative to the housing 39, 
means that axial movement of the hinge pin 15 relative to the bore 32 is 
prevented. 

In order to enable the hinge pin 15 to be axially withdrawn, it is first 
necessary to axially withdraw housing 39 to move the ball 38 out of registry 
with the groove 40. 

Access to the assembly 37 for screwing it along bore 44 is gained via the 
open end of the bore 44. Preferably, as shown in Figure 4, when the hinge is 
in its door closed position, the wall projection 42 is located within a recess 
48 formed in hinge leaf 14 and so access to the open end of the bore 44 is 
prevented. Accordingly it is not possible to gain access to the assembly 37 
whilst the door is closed and so unauthorised personnel are prevented from 



tampering with the assembly 37. Also, whilst the wall projection 42 is 
located within recess 38 the hinge leafs 12,14 are interleaved and cannot be 
axially separated. 

Hinge leaf 12 is preferably provided with a stop formation 50 which is 
engageable against the front face of the hinge leaf 14 so as to define a fully 
open position as shown in broken lines in Figure 6. In the fully open 
position, the wall projection 42 is clear of the recess 48 and so permits the 
hinge leafs 12,14 to be moved axially apart after overcoming the resistance 
imposed by the ball catch assembly 37. 

Preferably both bores 30,32 are blind in order to prevent unauthorised 
access to the hinge pin and to prevent ingress of water/dirt and to visually 
conceal the location of the hinge pin 15 when viewing the hinge assembly 
when mounted on a vehicle. It also prevents the egress of any materials 
from within the hinge assembly such as, for example, lubricant. Preventing 
unauthorised access to the hinge pin 15 is particularly advantageous as a 
security feature which makes it difficult for the hinge assembly to be 
dismantled by unauthorised personnel. If desired, however, bore 30 and/or 
bore 32 may be open-ended. 

Preferably connection of both the hinge leafs 12,14 to the vehicle door and 
body is achieved by providing each hinge leaf with a pair of laterally 
projecting studs 18. Preferably the studs 18 are externally screw threaded to 
be capable of receiving a screw threaded nut. 

Preferably the hinge leafs 12,14 are each provided with internally screw 
threaded blind bores 19 formed in bosses 19a which are integrally cast with 
the wall 11 of each hinge leaf 12,14. An end of each stud 18 is screw 
threadedly received within a respective bore 19. 



Each hinge leaf 12,14 preferably includes an inner face and an outer face. 
The internally threaded blind bores 19 are accessible from the inner face of 
each hinge leaf 12,14 only such that, in use, studs 18 project from the inner 
5 face of each hinge leaf 12,14. 



In use, the outer face of each hinge leaf 12,14 preferably renders the studs 

18 inaccessible and thereby prevents unauthorised access to the studs 18. 
Preventing unauthorised access to the studs 18 is particularly advantageous 

10 as a security feature which makes it difficult for the hinge assembly to be 
dismantled by unauthorised personnel. If desired, internally threaded bores 

19 may be open-ended. 

As more clearly seen in Figures 3, 4 and 7, the terminal faces of walls 1 1 of 
15 each leaf 12,14 define a generally planar abutment face 22 (or inner face) 
|jn from which studs 18 project. In use, the abutment face 22 of each leaf 12,14 

will abut against a support face (not shown) of the vehicle door and body 
respectively. As seen in Figures 4 and 7, the abutment faces 22 of each 
fU hinge leaf 12,14 are co-planar when the hinge leafs are angularly located at 

20 the door closed position. 

As seen in Figure 3, the axis of the hinge pin 15 is inclined relative to the 
plane containing abutment faces 22 and so enables the hinge assembly to be 
mounted on inclined support faces of the vehicle body whilst ensuring that 
25 the hinge pin 15 extends in a desired direction. This is particularly 
advantageous when wishing to align two opposed hinge assemblies on the 
support surface with their hinge pins coaxial. It will be appreciated that the 
amount of angular inclination of the hinge pin relative to the abutment face 
22 may be varied as desired during manufacture of the hinge assembly. 

30 
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It will be appreciated that the hinge of the preferred embodiment is 
relatively light in weight despite being cast from a relatively heavy metal 
such as cast iron. This is primarily due to constructing the hinge leafs in the 
form of thin walled shells. 

It is possible that each hinge leaf 12,14 may be formed from a rolled metal 
section instead of being cast 
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